Characterization of solid and liquid sorbent materials for biogas purification by using a new volumetric screening instrument.
With the increasing utilization of biogas as an energy source the need for new materials and methods to purify and clean the corresponding gas mixtures is rising. In this regard, the application of ad- or absorptive gas purification methods has increased significantly over the last years. For fast and economic evaluation of the potential of different sorbent materials, a new volumetric screening instrument has been developed. First the measuring method and the new instrument design will be described. This instrument allows ad- and absorption, as well as desorption measurements in a technically relevant, wide pressure, and temperature range. It was used for the characterization of common sorbent materials such as activated carbons and zeolite molecular sieves. Additionally, new substances like metal-organic frameworks and ionic liquids were analyzed. Thereby the sorption of CO(2), CH(4), N(2), and H(2) was measured. The obtained data allow the direct comparison of the sorption properties of the different materials, the results of which will be presented in the second part of the paper.